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Abstract 
The construction industry is undergoing a transition from being paper based to a digital 
one.  This transition puts a document management challenge on all members of the construction 
team, but most specifically the general contractor which has to ensure that the appropriate 
information reaches the intended party in a usable format.  The submittal process has historically 
been very paper intensive with multiple copies begin distributed to various parties.  Transitioning 
to a digital format will decrease the amount of paper copies, but presents challenges to the general 
contractor.  The first is the traditional method of noting documents will not be sufficient, training 
in digitally editing documents will be necessary for the project managers and engineers.  The 
second issue is document management in the office, new standard operating procedures will be 
necessary to ensure that the departments know how the submittals will be tracked, reviewed and 
sent to the appropriate parties.    
Introduction 
Construction projects by their nature are complex, typically one-of-a-kind structures built 
on varied substrates.  The multifaceted responsibilities of the owner, designer, engineer, 
contractor and subcontractor rely on the accuracy and timeliness of information provided.  This 
information can be relayed down to the field from the design team, or up to the design team from 
field operations.  The use of web-based information management systems has a definite use in 
such a complex setting.  The use of computers can accelerate the transmission of information, 
provide ease of formatting routine documents, and maintain accurate logs of document transfer.  
Many of the advantages extend down to the field operation level, but places extreme amounts of 
adaptation concerning document management at the general contractor level.  
 Traditionally contract documents and shop drawings for submission are in hard copy 
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format.  With design teams and owners moving toward web based information management 
systems it is the general contractor’s responsibility  to ensure that all of the information being 
passed on to the design team is in the correct format.  Likewise, when information such as 
Requests For Information (RFI) responses or Instructions To Contractor (ITC) are authored, this 
information needs to be sent in an accessible formats to the field or subcontractors.  In design bid 
build construction projects the general contractor has little control of when or which web based 
information management platform that will be used.  Different platforms of information 
management dictate that the general contractor has a protocol that works with the vast majority of 
systems that a design team may use.   
The intent of this paper is to develop a program with both instructional training and 
standard operating procedures (SOPs) for a commercial construction general contracting 
company.  This program will assist the general contractor when transferring from hard copy 
documents to electronic format.  This project will elaborate on the protocols to be adopted and 
training administered by the author’s company, which will enhance the information flow and 
document management systems.  It will detail or quantify the advantages and disadvantages of 
using a web based information management system and the necessary training by both the 
construction administrators and project managers.   There may be capital costs associated with 
equipment and software that are needed to be purchased depending on the current assets a 
company possesses; this however, will be excluded from this paper due to the scope of the project.  
As electronic information management continues to increase in the construction industry, the 
general contractor needs to be well versed in its use to be a viable competitor in the commercial, 
healthcare and institutional construction sectors.     
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Statement of the Problem 
Web-based Project Management Systems (WPMS) present administrative and document 
management challenges which the general contractor must overcome in order for a construction 
project to be a success.  A course needs to be developed for the general contractor, targeting the 
roles of both the administrative department and project managers in successfully integrating 
electronic document management techniques and procedures.  In addition to employee training, 
an SOP will be authored and implemented by the general contractor, ensuring all members of the 
administrative staff and project managers are performing the same functions in similar manners.  
Research Question 
 Will a course developed for project managers and the construction administrative 
department allow the general contractor to quickly adjust from a paper based submittal process to 
an electronic document management technique and will the implementation of a new standard 
operating procedure alleviate confusion between departments as the traditional submittal process 
has now changed? 
Significance of the Problem 
The total number of documents that relate to a single building structure are typically in the 
order of 10,000 (Finch, Flanagan, & March, 1996).  The general contractor is responsible for the 
transfer of all subcontractor submittals to the design team for review.   If the owner or design 
team has stipulated that the project will be administered using a WPMS, the General Contractor 
(GC) is contractually obligated to use the specified WPMS.  If the GC is not equipped or properly 
trained in the use of such a system, documents will not get reviewed in a timely manner and the 
project will most likely be built behind schedule and with a monetary loss to the GC.  Starting in 
2004 it was believed that small and medium A/E/C firms would begin to use WPMS and a new era 
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would be ushered in (Nitithamyong & Skibniewski, 2004).  Until 2009, our company had one 
project with an electronic document management stipulation; that number increased to 6 in 2010 
alone.  This firm needed to quickly adapt to a growing trend in the construction industry else lose 
the ability to compete in our market.   
Statement of Purpose 
The objectives of this directed project proposal are to assess the current document 
management system of the author’s company, evaluate the shortcomings related to a WPMS and 
identify training needs of project managers and administrative personnel.  This directed project 
will examine the flow of construction documents and establish new protocols if necessary leading 
to the final SOP to be implemented by the general contractor.   The outcome of this directed 
project will be the creation of training for the administrative and project management personnel 
and an SOP to be followed.  The training will provide instruction to project managers and 
administrative staff on electronic document markup and transferring hard copy documents to 
electronic formats for mark up and submission to the design team.   
Definitions 
CAD File:  Computer Aided Design File (Construction Dictionary, 1999). 
Construction Administration:  Personnel involved with document preparation and handling.  
Maintain administrative logs and assists the project manager. 
Construction Divisions:  refers to the 16 divisions of construction, as defined by the 
Construction Specifications Institute (CSI)'s master format. In 2004, Masterformat was updated 
and expanded to 50 Divisions. 
Contract Documents:  The owner-contractor agreement, the conditions of the contract (general, 
supplementary and other conditions), the drawings, the specifications, all addenda issued prior to 
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execution of the contract, all modifications thereto, and any other items specifically stipulated as 
being included in the contract documents (Construction Dictionary, 1999). 
Design Team:  Architects, engineers and consultants responsible for the design of the project. 
Instruction to Contractor (ITC):  Supplemental instructions by the design team to be 
forwarded to the appropriate parties through the general contractor.  These instructions may or 
may not solicit cost ramifications. 
Project Manager:  The person accountable for accomplishing the stated project objectives. Key 
project management responsibilities include creating clear and attainable project objectives, 
building project requirements, and managing the triple constraints for projects, which are cost, 
time, and quality. 
Requests for Information (RFI):  A question posed to the design team through the general 
contractor to clarify an issue pertaining to the contract documents.   
Shop Drawings:  Incidental drawings furnished by suppliers and manufacturers of various 
materials and equipment.  They must conform to the original drawings, but are not part of the 
plans as such.  Drawings, diagrams, illustration, schedules, performance charts, brochures and 
other data prepared by the contractor or subcontractor, manufacturer, supplier or distributor, which 
illustrate how specific portions of the work shall be fabricated or installed (Construction 
Dictionary, 1999). 
Specifications: A description, for contract purposes, of the materials and workmanship required in 
a structure, as also shown by the related working drawings.  The written material containing the 
standard provisions and special provisions, as may be necessary, pertaining to the quantities of 
materials to be furnished under the contract (Construction Dictionary, 1999). 
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Standard Operating Procedure: Established or prescribed method to be followed routinely for 
the performance of designated operations or in designated situations (Construction Dictionary, 
1999). 
Submittals:  Documentation or correspondence submitted to others for consideration, decision 
and or approval.  
Assumptions 
The project assumes that members of the project management and administrative staff will 
participate in software training.  The training and software integration compliments the 
company’s strategic goals as it pertains to future growth.  The training assumes that members of 
the course are familiar with the submittal process and have experience in reviewing documents in 
hard-copy.  The use of the software assumes that the class member is familiar with company 
networks and windows based software.  The web based project management system is compatible 
with Adobe and PDF files, as this is the format in which electronic files will be sent.  
Delimitations 
The training will be evaluated on the ability of participants to perform the required work as a 
practical exercise at the end of the training; long term retention will not be evaluated.  The SOP 
will be applicable only to those projects which have a WPMS platform.  A cost analysis for the 
general contractor will not be performed as the use of a WPMS is dictated by the contract 
documents.  The training conducted will focus on manipulating and editing PDF Files, not 
administering the WPMS platform.   
Limitations 
Not all project managers are currently working on projects requiring electronic submittals; 
therefore feedback from actual projects will be limited to those project managers working with 
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web based project management systems. The author’s firm does not have written SOPs concerning 
project management.  This will be the first formal document establishing document management 
and associated personnel responsibilities, therefore, the SOP will need full executive level support. 
Literature Review 
The literature review for this project needs to cover four areas:  
1.  Web Based Project Management Software Platforms. 
2.  Shop drawings or submittals. 
3.  The integration of new technology in the construction industry. 
4.  Instructional course development for professional adults.   
Results of database searches were compiled and reviewed for both congruent and non- 
similar ideas.  Shop drawing review, web based project management, and integrating new 
technology in construction literature was retrieved from both business and engineering databases, 
most notably Compendex, Engineering Village, and ABI Inform.  Adult learning and 
instructional course development was retrieved from both business and educational databases.  
Also integrated in the adult learning portion is the principle text which was used for BCM 581 
Construction Management Training and Development Fall 2009 at Purdue University.       
Web Based Project Management Software Platforms 
 
WPMS have been designed to remedy many of the issues that affect the average 
construction project.  Typically a large number of parties are normally involved in a project, the 
owner, engineer, general contractor, subcontractors, consultants etc (Lam & Chang, 2002).  The 
project managers are continually moving issues from one entity to another as the industry is 
fragmented due to the multidisciplinary and organizational nature (Nitithamyong & Skibniewski, 
2006).  The availability of timely information is critical to maintain the construction schedule but 
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the construction industry has suffered from difficult to access and incomplete information (Stewart 
& Mohamed, 2004).  The implementation of IT in the construction industry is increasing, and is 
now routinely used in some form during the management of a project.  However WPMS have not 
been implemented until the late 1990s and most specifically until the last ten years.  Engineering 
News Record in the United States reported that the number of construction related firms using web 
based management systems rose by 16% from the years 2002 to 2004.  The report also estimated 
that the number of design teams or design build teams prepared to set up internet based 
management teams was doubling every six months (Hurtado, 2003).   The general contractor 
does not have any control over which platform the design team uses.  The system is already in use 
by the design firm by the time the project is put out for bids and the general contractor and 
subsequent contractors and suppliers that will take part in the project will need to be familiar with 
the protocols needed for system implementation.  The general contractor by virtue of position 
needs to ensure all of the information gets to the design team in the format that is applicable to the 
project.  The general contractor and subcontractors and suppliers may not be aware that the 
project will be managed digitally during the bidding process.   
Some WPMS platforms being used allow Email with attachments, while others offer a File 
Transfer Protocol (FTP) option enabling the user to upload large bundles of data.  If necessary, 
multiple page documents, may broken up using software designed to manipulate or edit electronic 
documents.   The intent of electronic document use is to have shop drawings and product data 
submittals sent and reviewed and marked up by the project manager.   The documents are sent to 
the design team after review and notations by the project manager.  Upon the completed review 
by the architect and design team submittals are electronically cataloged in the web based system 
and sent to the general contractor.  The general contractor then forwards the stamped drawings 
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back to the subcontractor or supplier and any other trades that may need the information.   With 
all of the correspondence, logs are maintained by the GC office, allowing cross referencing of 
documents against the electronic log maintained by the design team.  If discrepancies are noted 
the applicable documents are identified and re sent if necessary.  The new system is a change from 
the historical hard copy model and protocols need to be established to ensure all documents are 
correctly noted and cataloged.    With any new system a training program should be initiated by 
management.  
 
Submittal Review Process 
 
Submittals are an integral part of any project with written specifications.  The submittal 
review process ensures that the products, procedures and applications called out in the 
specifications and contract drawings are the same as being supplied and installed by the contractor 
(Russo, 2006).   The term submittal includes shop drawings, product data, product samples, 
installation details, performance characteristics and anything that may be specified for review by 
the design team in the specifications.  Multiple facets of the construction process will have shop 
drawings which lend themselves to adapting the original contract drawings in CAD format directly 
to a shop drawing.  However designer’s do not want title blocks on drawings to be changed and 
submitted as a shop drawing (Thorburn, 2005).   Submittals and shop drawings need to be drawn 
or provided with the designer’s intent and dimensions, but it is the fabricator or supplier who will 
provide to most detailed and specific product data and drawings for review by the design team.  
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Figure 1. Submittal Flow Chart 
 
(DeLapp, Ford, Bryant, & Horlen, 2004) 
All submittals are important, whether the submittal is product specifications, structural 
steel connections or the layout of the mechanical ductwork; all submittals work together to ensure 
the project is built per the designer’s intent and to ensure the structure is safe and all systems 
contained within it operate as intended.  Complete and accurate implementation and construction 
of the design intent is critical for the project’s success (DeLapp, et al., 2004).  New technology 
has already been integrated into the shop drawing process with the use of Computer Aided Design 
Files, allowing subcontractors and suppliers to more accurately detail structural elements with 
three dimensional models, or overlaying contractor drawings over original design drawings.  
Some software alerts the fabricator or detailer of any areas that are not joining properly with the 
provided dimensions in the contract drawings.  When issues arise during the shop drawing phase, 
issues can be corrected with Requests For Information (RFI) or clouded areas on the documents 
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with express questions for the engineer.  When these issues are addressed at the earliest stages 
costly rework and schedule delays are avoided in the field.  When addressing structural shop 
drawings it is important to address liability.  Engineering firms whether part of the design team or 
as a reviewing consultant (Elovitz, 2003) will usually want or require the input from the general 
contractor in regards to the structural shop drawings.  A question common to design firms is 
whether the shop drawing should be reviewed if the general contractor has not made comments on 
the submitted documents.  For financial and liability reasons, a good practice recommended by 
the Consulting-Specifying Engineer is to require the review and approval of structural drawings by 
the general contractor prior to the review of the design professional (Friedlander, 2000).  Other 
design elements may not be as critical to occupant safety, but just as important to the owner are 
equipment cut sheets and shop drawings. 
Equipment specifications such as those in a kitchen may require the design team to consult 
a design professional familiar with this specialized area.  The consultant should be clear, 
including specification sheets listing all options and special features item by item (Frable, 2004).  
The contract documents may include pages drawn by the consultant with equipment schedules 
included.  The equipment supplier will submit shop drawings indicating the layout and cut sheets 
detailing the equipment to be supplied.  This information, once approved by the consultant will 
need to be disseminated to all other trades that are affected by the layout.  The mechanical 
contractor will need to know locations of the sinks, dishwashers, and range hoods.  The electrical 
contractor will need to know any specific electrical requirements for the high amp draw appliances 
and special locations for any electrical boxes in the rough in stage.  The information required by 
other trades needs to be provided by the general contractor with enough detail and time for the 
auxiliary trades to implement the intended design.   
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The submittal process is critical to all phases of the project.  An Industry Week author 
stated, the execution of the submittal review is a human- intensive process as they rely on 
extensive interaction with documents databases and collaboration with other people (Anonymous, 
2008).  Specific information needs to be relayed from trade to trade via the general contractor.  
Ambiguities in contract drawings can be addressed and clarified though the submittal process.  
Finally properly reviewed and followed submittals ensure that the owner is being provided with a 
project as intended by the design team.  
Integrating new technology in construction: 
Practitioners in the construction industry are generally resistant to change, a road map is 
usually required in order for the construction firm to integrate new technology and gain full 
acceptance of a new system (Nitithamyong & Skibniewski, 2004).   The reasons that construction 
firms are reluctant to adopt a new software platform are numerous, but a few may be: cost of 
investment, mistrust of vendor, the functionality is oversold and underperforms (Anonymous, 
2004).  The costs of IT systems continue to increase and firm’s management teams are seeing less 
return on investment with the implementation of new systems.  It is also noted that after purchase 
the software manufacturer or salesperson does not provide the support as promised.  The 
construction industry has similarities with the health care industry as this industry is also 
undergoing a transfer from paper to electronic document management.  Paper-based record 
systems are so in-grained in the health-care organizations that they have established a cultural 
standard (Lorence & Churchill, 2005).  There is no arguing that technology has aided all aspects 
of modern business, not excluding the construction industry, but it is important for management 
teams to purchase and implement those platforms which will truly help the business. 
The management team needs to recognize the benefits of technology, but be aware that 
   13 
 
there are challenges.  Implementing a new software platform in one department may conflict with 
existing software in another.  The software should alleviate routine work, while critical decisions 
are still made with experienced input.  New technology should not be purchased if there is a 
system already in place, but underutilized.  The marketing of a software product may make it 
seem invaluable, but the contractor may already have a system that can perform the function.  
Whether or not a general contractor has the software in place, there are areas that will continue to 
grow and have a solid background established.  
  Software platforms integrating operations and/or estimating with accounting allow 
massive amounts of empirical data and estimating spreadsheets to be seamlessly integrated into a 
business’s accounting software.  Wireless technology and its use continue to increase with 
powerful applications on mobile devices and the ability for onsite superintendents to utilize the 
World Wide Web without the installation of a hard phone or cable line.  As the onsite use of 
computers and the internet increases so does the viability of web base project management 
software.  Designers and owners are increasing their use of these platforms to have more control 
and visibility of the multitude of documents involved in a project (Nitithamyong & Skibniewski, 
2006).  Imaging software and hardware continue to increase their digital footprint.  Management 
needs to be aware that the capital investment in hardware needed for imaging and documentation 
can be substantial.   The use of a third party for such functions may be more viable.  Solid 
documentation and accounting practices should provide the management staff with critical points 
of whether to make large capital purchases. There not only needs to be good fiscal policy prior to 
purchase and implementation, but a dedication to training.  Training needs to be fully supported 
by the management team, if not the software will not get used as a result of unfamiliarity; therefore 
the investment will not reap the planned dividends. 
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Implementing Training: 
    An effective training system is a set of processes designed to transform organizational 
inputs into output that meets organizational needs (Blanchard & Thacker, 2007).  Training needs 
to compliment a company’s strategic plan, address areas where a need for training has been 
identified, and meet that need in a manner conducive to long term retention and implementation.  
A training process model as designed by Blanchard and Thacker breaks the training model into six 
phases:  the triggering event; needs analysis phase; design phase; development phase; 
implementation phase and evaluation phase, see figure 2. 
Figure 2. Training Process Model 
 
(Blanchard & Thacker, 2007) 
 A triggering event is the point at which the training process begins.  A member of the 
organization recognizes that the actual performance of the organization is not what is anticipated. 
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The analysis phase identifies what training needs to take place.  The phase evaluates both 
what training needs are currently met and where additional training needs to take place.  This 
phase identifies performance gaps within the company, both current and looking forward into 
future company endeavors.  This phase identifies if it is knowledge or skills or if the problem is 
outdated or faulty equipment.  If the problem is with the skills and knowledge, then this becomes 
a training need rather than a need for capital investment.  The analysis phase takes into 
consideration the importance of this training as it pertains to the company’s strategic plan. 
The design phase incorporates training needs identified in the analysis phase and what 
support will be provided for the training.  The design phase will produce the training objectives as 
well as determine what will be trained and how the training will take place. If alternate methods of 
training will be necessary these are also identified during the design phase.   The objectives 
should specify what the goals of the training will be and provide a basis for judgment during the 
evaluation phase.   
The development phase does not directly input training objectives; rather it formulates the 
objectives into a strategy for instruction.  The instructional strategy orders the timing and the 
means and methods that will constitute the actual training.  The training methods should facilitate 
the transfer of training objectives to the trainee.  The deliverables of the development phase are 
instructional methods, equipment necessary, associated manuals as well as the overall training 
plan.  The outputs are used during the implementation phase. 
The implementation phase is the actual training event.  This is the culmination of the 
analysis, design and development phases.  The development phase dictates how, when and to 
whom the training is directed.  After implementation the training will need to be evaluated. 
The evaluation phase evaluates two aspects of the training event, the training event itself, 
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and the knowledge gained by the trainee.  The training event is reviewed by process evaluation.  
Process evaluation reviews how well the training was conducted, were there shortcomings in the 
training which need to be addressed.  For example the trainer was not familiar with an piece of 
equipment to be used for the presentation which caused a delay in training.  The other area to be 
evaluated is what the trainee learned from the event, were training objectives retained and 
demonstrated in some manner by the trainee.  
Formal training requires resources and the support of those in the organization with 
authority.  The training is conducted in a manner to close the gap between a demonstrated level of 
performance, and the level where the organization hopes to perform.  The training is conducted 
with set standards of evaluation and implementation.  These standards of training should indicate 
how the company implements policies and procedures company-wide.  These procedures are 
commonly referred to as standard operating procedures. 
Standard Operating Procedure (SOP): 
Standard Operating Procedures (SOPs) are detailed, written instructions that specifically describe 
how an activity is to be done; they are who does what, where, when, why and how.  They are a 
document what has been agreed and adopted as standard practice (Ronkin, 2010).   
 SOPs should have a descriptive name and if catalogued in conjunction with other SOPs 
they should be formatted and numbered to be consistent with like documents.  A SOP should be 
issued prior to the effective date and allow for any training or familiarization prior to 
implementation.  All members of the staff that will need to follow the SOP need to be included in 
the training or familiarization.  If prior SOPs on the same topic have been written, they need to be 
archived for reference, but working copies need to be destroyed and replaced when a new SOP is 
written for the same topic.   
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 The main feature of any SOP is a chronological order of steps or activities that constitute 
the required task.  Begin by creating a flowchart of the identified processes or steps. (Ronkin, 
2010).  After the initial construction of the flowchart it may be discovered there are redundancies 
or fragmented efforts which should be addressed.  Upon the graphical completion of the 
flowchart, a written description of when, how and who will perform the actions.  The who should 
be written in a functional area versus a title or specific individual.  The written description in 
conjunction with the flow chart should be clear, concise and leave little room for interpretation by 
the reader. 
 The SOP needs to be approved by the authority having the ability to do so.  All parties 
affected by the SOP should have a clear understanding of why the SOP is in place and where 
responsibility is placed throughout its implementation.   
Literature Review Summary 
The submittal review process and the liabilities that are established as they are annotated 
by the design professionals and general contractors are important factors in the construction 
process.  The use of the internet and IT in general is growing and web based management systems 
will continue to increase in usage and the general contractor needs to have the skilled personnel 
and capital equipment in house in order to remain a viable competitor.  Training must be in line 
with the strategic goals and operational capabilities of a company, and should address areas 
identified as shortcomings by the appropriate authority.  SOPs need to be written in a manner that 
is clearly understood with little room for interpretation.  The integration of a new SOP may 
necessitate the training of identified staff members.   
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Procedures 
Stage 1. Literature Review 
 The findings during the literature review found that the submittal process is critical to 
ensuring the project is constructed in a manner consistent with the contract documents.  The use 
of WPMS is increasing and the general contractor needs to be competent in regards to electronic 
submissions and their annotation.  Training should be conducted when a shortcoming is 
identified.  SOPs need to be constructed in a manner in which all parties have a clear 
understanding of the expectations set on their position. 
Stage 2.  Assess and Address the Current Company Training Needs 
Current Capabilities:  The author was asked by the senior leadership of the company to 
evaluate the company’s current capabilities relating to electronic submittals.  This request was 
prompted by a triggering event.  The event encountered by our firm was the acceptance of our bid 
on a project which mandated electronic submittals for review.  Up until late 2009 the author’s 
firm had not been involved with an exclusively web managed platform.  However from late 2009 
to May 2010, 4 projects based on the design, bid, build method of delivery were managed from a 
web based system.   
The firm’s goals and objectives were analyzed.  An operational analysis was performed to 
evaluate what tasks need to be performed by the project managers to effectively use this new 
management platform.  Finally a personnel analysis was initiated to evaluate if any member of the 
staff has the experience to use a new system, establish protocols and train other project managers.  
The training was established using the training process model (Blanchard & Thacker, 2007).    
Our firm determined that in order to be competitive in a market where web based systems 
are quickly taking hold, is it worth expending the time and effort on establishing a company  
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policy and training event(s) to ensure that construction administration and project management 
know what the roles and subsequent expectations are.   The operational analysis identified three 
distinct areas: 
1.  There is a lack of software needed to effectively mark up submittals to be 
reviewed by the design teams    
2.  There is an experienced member of the staff capable of formatting the training.   
3.  There is a member of the staff familiar enough with the software to train other 
project managers in its use.    
The design phase was established with six criteria in mind (Blanchard & Thacker, 2007): 
  1. Method of training 
2. Time allotted for training 
3. Number of trainees 
4. Time of training 
5. Mandatory or voluntary 
6. On site or at a different venue.   
This training may have been conducted via the internet, however, given the availability of 
resources, and the preference for face to face contact the method of training selected will be both 
lecture based as well as one on one instruction (Ausburn, 2004).  The training will avoid splitting 
attention and focus primarily on the instructor and projector screen (Wallen & Mullory, 2006). 
Although adults may have a need to be self directing the material to be taught is application based 
and not a long term training regimen (Boyer, 2003). Eight project managers and 2 administrative 
assistants will be trained.  The time of training will be at a scheduled during the work day and will 
be mandatory to ensure all members associated with the projects are aware of the requirements.  
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The resources needed were identified as the conference room, a large display screen, laptop 
computer and the use of the wide format projector.  Handouts will be provided during the training 
event.  
The training will be designed with specific goals in mind and a readiness to learn (Snyder, 
2009).  The end state of the training should be:  the software user is able to receive a document in 
either hard copy or electronic format; scan or transfer a submittal to a workstation with mark-up 
software; use the software to make the appropriate markups and stamps; and transfer the file to the 
administrative assistant for logging and forwarding on to the design team.   The training will be 
implemented over the course of one month with two group sessions and 10 individual sessions.   
The training will be evaluated after one month of use, with feedback from those attending 
the class as to whether or not they were successfully able to scan, mark up and send documents 
without affecting schedules.  Historically, hardcopies with as many as eleven copies would need 
to have notes transferred manually.  The intent is to speed the document mark up process by 
eliminating manual duplication.  This is also advantageous as shipping costs are eliminated as the 
internet transfers the documents instantly via the internet. 
See Appendix A for the lecture presentation. 
Stage 3.  Assess and Address the Current Company submittal SOP 
The company does not have a formal SOP for the submittal process.  Historically, project 
submittals are tracked through the company in the following way:           
1.  A minimum of seven copies of the submittal are received at reception and identified 
with a date stamp.   
2. The submittal is then given to the construction administrative department where it is 
logged in the submittal tracking log. 
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3. The project manager receives the submittal, reviews, and notes any irregularities 
against the contract documents.  The project manager then replicates all notations to 
the remaining copies, which is a minimum of six. 
4. The project manager writes a transmittal request, attaches it to the submittals and 
gives the documents back to the construction administrative department. 
5. The construction administrative department then updates the submittal tracking log 
with the date it will be sent to the architect, and keeps one file copy. 
6. The architect reviews the document or forwards it on to the appropriate design team 
member, the design team keeps one copy. 
7. The architect then sends the reviewed submittal back to the general contractor where 
it is received at reception and date stamped in. 
8. The administrative department updates the submittal tracking log as being received 
from the architect. 
9. The project manager reviews the architect or engineer’s remarks and clarifies any 
ambiguities. 
10. The project manager writes a transmittal request sending the submittal back to the 
subcontractor or supplier for their use. 
11. The administrative department sends a minimum of one copy back to the 
subcontractor or supplier, a copy is sent to the superintendent, a copy is placed in the 
project file, one copy is held for project closeout. 
These steps show the typical flow of documents through the author’s company.  The 
process, although a historically accurate depiction of how a hard copy submittal is handled, is not 
the most efficient.  Those affected by the document are the project manager and construction 
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administrative department.  Including the reception desk is not a necessary step for submittal 
review and the new SOP reflects a more efficient means by including only those who are 
stakeholders in the process.  
See Figure 3. 













Original Submittal from Subcontractor of Supplier 
Submittal with Project Manager notes 
Submittal with Project Manager and Design Team notes 
Submittal with Design Team notes reviewed by Project Manager 
 
 
Subcontractor or Supplier 
The General Contractor 
Reception 
Construction Admin. Department 
Project Manager 
Architect / Design Team 
Field Superintendent 
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A WPMS will not allow the general contractor to submit hard copy documents.  The 
submittals need to be in digital format to the design team.  The general contractor will no longer 
be receiving multiple hard-copies of the submittal for mark-up, rather the submittal will be a single 
hardcopy or in a digital format from the subcontractor or supplier.  The digital submittal will be 
sent directly to the project manager from the subcontractor or supplier, if the supplier sends a 
hardcopy it will be need to be scanned to a digital format.  The document still needs to be tracked 
throughout the submittal process with date stamps and reviewer remarks.  The proposed SOP is 
contained in Appendix B. 
The new SOP was developed to increases the efficiency of transmitting the documents 
between the concerned parties.  Sending the documents via the internet reduces the number of 
people handling the submittal and eliminates the time the document would normally spend in 
postage transit.  The reception desk is responsible for postage in the author’s company, this step 
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Original Submittal from Subcontractor of Supplier 
Submittal with Project Manager notes 
Submittal with Project Manager and Design Team notes 
Submittal with Design Team notes reviewed 
 
 
Figure 4 shows how the reception is no longer a critical element in the submittal 
transmitting process.  The documents are able to flow between the concerned parties without 
being handled by unaffected third parties.  The proposed SOP was explained at the beginning of 
the training to ensure project managers and the administrative staff was aware of the new steps in 
the submittal review procedure.   
Stage 4.  Conducting the training and implementing the SOP  
 The fourth stage was to conduct the training and implement the SOP.  The author’s 
Subcontractor or Supplier (if in hardcopy see 1a) 
The General Contractor 
Reception 
Construction Admin. Department 
Project Manager 
Architect / Design Team 
Field Superintendent 
Subcontractor or Supplier (if in digital format) 
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company has nine project managers, four of whom are members of the executive board for the 
company.  In order to capture the largest audience, the training was scheduled three weeks in 
advance to run consecutively with the staff meeting.   
 The training was conducted in the author’s conference room with a large flat panel 
monitor.  The monitor enabled the author to present the power point presentation and quickly 
switch screens to demonstrate the software as the class progressed.  This minimized interruptions 
and kept the presentation moving. 
Eight of the project managers were able to attend as well as the president of the company.  
There are two administrative assistants whom on a regular basis transcribed remarks of the original 
submittal on to the remaining copies, both were in attendance.   
 The importance of the training was stressed as there were a number of project managers 
with projects having specified digital format platforms.  The intent of the training was explained 
as this was a familiarization class and additional training would be encouraged as the project 
managers begin marking their project documents.  This additional training could be scheduled on 
a one on one basis in the future.    
 The training began by explaining the objectives of the class, and reminded those present 
that demonstrations of the slides would follow the presentation.  A handout of the new SOP was 
also given to the project managers and administrative assistants noting the expectations of the SOP 
and demonstrating the efficiency gained by utilizing the digital software.  The author realized that 
there may be some push back to a set system as the project managers all have unique ways of 
handling the administrative portion of project management.  There is room in the SOP for some of 
the steps to be done either by the project manager or the administrative assistant; however the 
initial review for compliance must be done by the project manager.   
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 The project manager must ensure that his/her digital signature is on the noted submittal, 
and therefore approving the remarks.  The project managers were instructed that when sending an 
attachment to the administrative section the original vendor or subcontractor must be identified so 
the submittal may be properly logged.  The specification section, type of submittal (product data, 
shop drawing, color chart) must be identified.   
 The administrative assistant will create an electronic transmittal and forward the submittal 
on to the design team for their review.  If a hardcopy was printed, or one was used to create the 
initial remarks the admin department will file the document for future reference.  When the design 
team returns the submittal with their comments, the project manager will ensure that all of the 
remarks are understood and agreed with.  This reviewed submittal will be forwarded on to the 
subcontractor or supplier for their use or resubmission. 
 The author explained to the class that a large number of hours can be saved by using the 
electronic document software as only one hardcopy and one digital copy need to be made.  The 
times used in Figure 5 were based on one of the author’s current projects and experience with 
submittal review.  Figure 5 shows the number, size and time allotted for each page type on a 
$14M, institutional project with a 2 year construction duration.  The seconds per page is the  
average time spent copying notes on each identified document page size.  For example, on 
average it takes 10 seconds to copy remarks per page, given an 8.5” x 11” document.   The 
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Figures 5. Time duplicating mark ups a 14m institutional project. 
   
    In addition to man hours, time is saved when sending the document to the design team and 
subsequently to the originator upon its return.  Not only is the company saving time, no additional 
copies will need to be made.  If a mechanical contractor needs to view the joist drawings due to 
the duct placement, they can get a reviewed electronic copy at the same time it is sent to the steel 
supplier and erector.  If the electrician needs a copy of the joist drawings due to the fixture layout 
they can receive a copy with a few key strokes.  Sending additional copies of approved submittals 
is one of the big advantages to having documents in electronic format. 
 Another advantage was explained to the group with the help of the receptionist.  A 15 
page submittal on 8.5 x 11 paper and another 4 page submittal on 24 x 36 paper were given to the 
front desk to get a price for postage within the state.  Although differing in size, both were $7.00 
to send via post.  The group agreed that these were relatively small submittals and did not realize 












Delta of Hours 
Saved Making 
One Digital Copy
8.5 x 11 - 20902
11 x 17 - 2443
24 x 36 - 4417
42 x 30 - 322
Totals
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noted that there were in excess of 250 submittals for the project.  Being conservative at an average 
cost of $5.00 per submittal sent initially to the design team and the reviewed copies to the 
superintendent and supplier, the cost is significant.  As an example, 250 submittals mailed a 
minimum of three times at $5.00 each, this totals $3,750, and multiply this by 6 projects of this 
magnitude per year is $22,500.  The author’s company is employee owned and the advantages of 
an electronic submittal process were shown to be significant, the project managers and the 
administrative department now had a clear sense of the importance of the training. 
 In addition to direct costs, having documents stored digitally in one location greatly 
enhances the efficiency of the project manager’s ability to disseminate information in a timely 
manner.  Historically submittals are stored in multiple file cabinets, cataloged per the original 
sender.  This forces the project manager to filter through subcontracts to deduce where each 
submittal originated, rather than by specification section.  Having documents filed electronically 
provides the project manager the ability to quickly access approved submittals sent from the 
architect and disseminate them to whomever may need the document via the internet.  
 The class commenced with training on document mark up software.  The attendees were 
briefed that an individual exercise demonstrating proficiency with the software would directly 
follow the presentation.  Marking documents digitally reduces the risk of transposing errors as 
fewer copies need notation.  Two separate pdf files that needed notation were emailed prior to the 
course for review, see Appendix D.  The files when complete were to contain all of the relevant 
information that was contained on class handouts see Appendix E.  Those attending were shown 
how to use the different tools available to create normal mark-ups found on reviewed drawings.  
These tools included highlighting, using the typewriter, and utilizing the digital stamp tool.  
Manipulating large format documents, reducing file sizes, and inserting additional pages were also 
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discussed during the presentation.  This closed the lecture portion of the training, and during the 
next two hours all of the project managers and administrative assistants sat at desktop computers 
for the practical exercise portion of the training.   Tasks shown during the author’s presentation 
would be demonstrated by downloading two separate PDF files, noting the drawings and then 
sending them to the author for review.  One on one coaching was available during this time and 
gave the project manager or administrative assistant the opportunity to ask more specific questions 
on using the software, or initially setting up their own account.  All attendees returned to the 
conference room for closing comments after two hours of work on the practical exercise.       
Stage 5: Evaluation of Training and SOP Implementation: 
The training went well; the practical exercise demonstrated the attendees’ proficiency with 
the software.  The SOP will be evaluated next quarter by senior management to comment if any 
changes are necessary.  The author had the advantage of familiarity with the target audience when 
the training was conducted.  Knowing how different personalities within the room may react to 
certain statements and or procedures enabled the author to tailor the training to the specific group.  
If this training was going to be conducted outside the author’s office, the author may need to take a 
different approach to how the material was presented.   
 Since the training was conducted two project managers have asked for retraining on 
different procedures with neither of the two administrative assistants soliciting assistance.  No 
comments regarding the new SOP have been mentioned by project management although the 
administrative assistants mentioned having clear roles and responsibilities helps when the 
workload increases.   
 The project managers who attended the course ranged in ages from 25 to 59.  The average 
ages of those using the software for all of their projects is shown below. See Figure 6.  The data 
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shows that all project managers trained ranging in ages from 26 to 39 are using the software on all 
of their projects.  In contrast the project managers ranging in ages from 47 to 59 are using the 
software only when it is specified in the contract documents.  As more projects in the future 
mandate the use of digital management the average age utilizing the software will increase as a 
matter of compliance with the construction documents.  The study of age and the acceptance of 
using new methods may be an additional area of study.  The author does not know if the mean 
ages of those selecting to use the software on all projects vs. those using the software only when 
specified is unique to this company, or could be replicated in other companies. 
 
Figure 6. Average Age of Project Managers Utilizing Digital Mark-Up Software. 
    
 Overall the author is satisfied with the outcome of the training, both in company turnout 
and willingness to accept the challenge of moving into a new format of document management.  
The executive board will evaluate the SOP and determine if changes need to be made in the next 
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the most efficient and predictable manner.   
Conclusions:  By using this paper to gain management support a construction company should be 
able to implement the training shown in Appendix A and use the new SOP found in Appendix B.  
Utilizing the training in conjunction with implementing the SOP gives the general contractor 
added efficiency and decreased overhead. 
The training will allow those needing to use the software the ability to make notations 
normally found on submittals.  These notations are done once, reducing the margin for error and 
reducing the time spent on multiple copies. 
The SOP and the use of digital submittals will decrease the amount of company overhead 
and the time spent the submittal would be in route to the receiver by eliminating the need for the 
postal service and reception / mail room.  There is an additional increase the efficiency of 
document retrieval by storing the documents in one location per specification section.  This 
allows the project manager to quickly find the document digitally stored rather than sorting 
through large hard copy files.  Sending digital copies to multiple parties is also facilitated as the 
document can be sent to multiple parties simultaneously and instantly via the internet.  Increased 
efficiency is gained as the postal service is no longer included in those handling the documents, 
decreasing the overhead costs associated with postage and expediting the submittal process as no 
time is lost in transit.   
 It is the author’s recommendation that the general contractor should make the modest 
investment in software and training to gain an increased efficiency in the submittal process by 
converting from hard-copy to a digital format.  The conversion should be implemented even if the 
contract documents do not stipulate their use.  The increased project management efficiency and 
reduction in cost associated with implementing a digital format will allow the general contractor to 
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better manage their projects and be more competitive. 


















   35 
 
 
6.     On a computer with Adobe Acrobat 9 Pro, open the submittal that 
needs comments.
7.  Electronically Stamp the document, Write Comments / Markups.
8. Save the document
9. Send an electronic copy of the marked up document to your 
administrator, as well as the hardcopy, if one has been created.  
Ensure the Specification Section is included with your email.
10. The administrative department will send the document to the 
architect, or appropriate recipient. 
11. The reviewed document will be sent to you via an internet site, or 
an attachment.  Review and /or print the document as you would 
any submittal from the architect / engineer.  
12. Forward the document to the administrative section noting if it is 
approved as noted etc. as well as the subcontractor / supplier that 
needs the document.   The submittal will be saved in the file 
“Submittals reviewed by Architect”. 
13. The submittal is finished.
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Reducing a Documents Size
• Ensure the documents that you are trying to send are less 
than 8 megabytes.  
• This procedure works on some files, compressing to 10% of 
the original size, but there are some documents that are 
already at the maximum compression.
• To reduce the file size:
1. Click “Documents”
2. Click “Reduce File Size”
3. It will ask what version you would like it to be compatible 
with.  Select “Acrobat 9.0 or later”, this will ensure that it 
is compressed the maximum amount.
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Appendix B 
This is a Draft for Executive Review  
Electronic Submittal Standard Operating Procedure 
1.  If a digital file is sent to the project manager via email, the project manager will send the file to the construction administration 
department where it will be electronically stamped in and stored on the project database.  
1a.  If the subcontractor sends the submittal in hardcopy it will be received at reception where it is date stamped in, and sent to the 
construction administrative department where it is updated in the submittal tracking log, and then given to the project manager for 
review.   
2.  The construction administrative department will print one hardcopy to aid the project manager when the submittal is reviewed.  
The submittal is also logged in the submittal tracking log. 
2a.  If the submittal is sent in hardcopy, the construction administrative department will scan the hard copy document and 
electronically file it in the project database. 
3. The project manager receives the submittal, reviews, and notates any irregularities against the contract documents.  The project 
manager then opens the digital file and replicates all notations to the digital file. 
4. The project manager writes a transmittal request, attaches it to the submittal and gives the documents back to the construction 
administrative department.  The project manager will email the digitally reviewed document to the administrative department for 
forwarding to the architect. 
5. The construction administrative department then updates the submittal tracking log with the date it will be sent to the architect, and 
keeps the hard copy on file and emails the digital file to the architect for their review. 
6. The architect reviews the document or forwards it on to the appropriate design team member. 
7. The architect electronically sends the reviewed submittal back to the project manager and courtesy copies the project administrative 
staff. 
8. The administrative department updates the submittal tracking log as being received from the architect. 
9. The project manager reviews the architect or engineer’s remarks and clarifies any ambiguities. 
10. The project manager emails the construction administrative department that the submittal has been reviewed and needs to be 
forwarded to the appropriate subcontractor or supplier 
11. The administrative department sends an email to the subcontractor or supplier and to the superintendent, the digital file is saved in 
the project data base for the file and closeout. 
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This is a Draft Proposal for Executive Review 
Flowchart of Electronic Submittal Standard Operating Procedure 
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Appendix C 
Spec. R Submittal Description Submittal Rec'd To Arch Rec'd Arch
Section
DIV. 2 SITEWORK
02055 00001 Soils S
02060-1 00002 Aggregate (Coarse Material Type A2) s/b Type A1PD 10/22/09 10/26/09 11/06/09
02060-2 00003 Aggregate (Coarse Material Type A2)PD 11/05/09 11/06/09 12/02/09
02110 00004 Site Clearing Sch
02200-1 00005 Earthwork (Fill Materials) PD 10/22/09 10/26/09 11/06/09
02200-1.1 00006 R Earthwork (Fill Materials) PD 11/16/09 11/17/09 12/02/09
02311 00007 Rough Grading -
02362-1 00008 Termite Control PD 11/18/09 11/24/09 11/25/09
02380-1 00009 Caissons (Concrete Mix Design) PD 10/08/09 11/02/09 11/11/09
02380-2 00010 Caissons (Mix Design Break History)PD
02512-1 00011 Site Water Distribution PD 10/14/09 10/28/09 11/06/09
02513 00012 - Portland Cement Concrete Paving - - - -
02513-1 00013   Mix Designs (C-3WR-C) PD 04/02/10 04/06/10 04/20/10
02513-2 00014   Hot Joint Sealer PD 04/02/10 04/06/10 04/20/10
02513-3 00015   Joint Sealers PD 04/02/10 04/06/10 04/20/10
02513-4 00016   Curing Compound PD 04/02/10 04/06/10 04/20/10
02516 00017 Disinfection of Water Service PD
02539-1 00018 Sanitary Sewage Systems (Piping & Access.)PD 10/14/09 10/28/09 11/06/09
02539-2 00019 Sanitary Sewage Systems (Exterior Cleanouts)PD 10/14/09 10/28/09 11/06/09
02539-2.1 00020 R Sanitary Sewage Systems (Exterior Cleanouts)PD - - 03/30/10
02620-1 00021 Subdrainage (Certainteed) PD 02/09/10 02/11/10 02/22/10
02630-1 00022 Storm Drainage (HPDE) PD 10/14/09 10/28/09 11/06/09
02633-1 00023 Manholes, Frames & Covers PD 11/23/09 11/24/09 12/02/09
02633-1-1 00024 R Manholes, Frames & Covers PD 12/11/09 12/14/09 12/17/09
02633-2 00025 Manholes, Frames & Covers (Neenah Castings)PD 01/26/10 02/05/10 02/17/10
02633-2.1 00026 R Manholes, Frames & Covers (Neenah Castings)SD 03/30/10 04/01/10 04/08/10
02710 00027 Asphalt Paving PD
02721-1 00028 Aggregate Base Course (GeoTex) PD 10/22/09 10/26/09 11/06/09
02811 00029 Landscape Irrigation PD/SD
02831 00030 Chain Link Fences & Gates PD/SD/S
02832 00031 Segmental Retaining Walls PD/SD/S
02933 00032 Seeding PD/Sch
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